Abstract. Zygomatic fractures are among the most common fractures to the facial skeleton. However, because no standard and reliable method of evaluation is available to assess postoperative patients, we often rely on photographs and subjective assessments. A portable mirror stand device (MiRS), which is a new method for the standardization of photography, was developed in our institution. Used with image analysis software, this device provides a new method for evaluating outcomes after the open reduction and internal fixation of zygomatic fractures. The portable mirror stand device was set up in our outpatient clinic at the Cleft Craniofacial Center at Cipto Mangunkusumo Hospital. Photographs of 11 postoperative patients were taken using the device, and they were analyzed both manually and using image analysis software (ImageJ 1.46) for symmetry. The two methods were then compared to assess the correlation and agreement of the results. The measurements taken using the manual method and the software-assisted method did not differ significantly, which indicated the good agreement between the two methods. The results of the symmetry achieved atour center were similar to other centers in the Asian region (∆Zy= 3.4±1.5 mm, ∆Bc= 2.6±1.6 mm, ∆Ch= 2.3±2.4 mm) compared with (∆Zy= 3.2±1.7 mm, ∆Bc= 2.6±1.6 mm, ∆Ch= 2.3±2.5 mm). The treatment of zygomatic fracture a tour center achieved good results. The portable mirror stand device assisted the image analysis software (ImageJ 1.46), which could be beneficial in assessing symmetry in postoperative zygomatic fracture patients.
Introduction
In the facial skeleton, the zygomatic bone has an important and prominent position. It provides most of the projection of the midface. It is often referred to as the "cheek bone," which implies the importance of the zygoma informing the shape of the cheeks, which are noticeable features of a human face [1] . Fractures of the zygoma are one of the most common maxillofacial fractures, and they are commonly caused by motor vehicle accidents, falls, or other violent incidents. They are second only to nasal fractures as the most common midface fractures. Zygomatic fractures can happen in isolation or with other facial fractures. The prevalence of these fractures is the highest in the age group from 21-30 years, and the distribution of males to females is 7:1 [2] . The success of intervention is often expressed as functional outcomes, such as occlusion and visual function [1, 3] . However, previous studies have neglected the aesthetic appearance of the face, which is also an important outcome. Development of a device to help acquire accurate and measurable photographs of the face by harnessing the principles of mirror reflection to produce reliable images from different angles in one photograph was conducted. This device is called the portable mirror stand (MiRS). It has been proved to produce good results innormal adult subjects [4] . It has the potential to be used in evaluations of our patients, particularly if symmetry is a concern, such as in zygomatic fractures. To the best of our knowledge, no previous study has assessed the results of zygomatic fracture surgery at our institution. Moreover, in clinical results, symmetry of has not been assessed. The literature indicates that a difference in bone alignment and inanthropometric measurement of less than 2 mm is considered symmetrical and an indication that further surgical intervention is not required [5, 6] . In the original study, measurements of the photographs taken with the MiRS were done with a ruler that was included as a standard [4] . The process can simpler and faster with the help of image analysis software because it can be calibrated to the ruler and any subsequent measurements of distance or angles can be made easily. This method has the potential to increase the practicality of using the MiRS. With the aid of the software, it is conceivable that accurate measurements of the facial region, particularly for the evaluation of symmetry, can be achieved more rapidly in combination with the newly developed MiRS.
Materials and Methods
This cross-sectional study focuses on patients with zygomatic fracture patients due to trauma, who underwent surgery in the Cleft Craniofacial Center at Cipto Mangunkusumo Hospital from January 2014 to March 2016. Patients' photographs were taken with aid of the MiRS device. The facial images were analyzed for the symmetry of the zygoma in the anteroposterior and basal projections. The measurements of distance were taken from the photographs using the same method as in the original MiRS study in addition to the ImageJ software. The measurement results were compared using three statistical calculations: correlation, comparison of means, and the Bland-Altman plot. The statistical software used was SPSS 20.0 (SPSS Inc., Chicago IL, USA). The tests included Pearson's and Spearman's correlation tests, a paired t-test, and the Wilcoxon test for the difference in two means. A linear regression was performed to analyze the Bland-Altman plot.
Results and Discussion

Results
Eleven patients participated in this study. The patients' faces were marked in six anatomic landmarks as described by Kim (2014) [5] , and photographs were taken using the MiRS device according to the method described by Supit and Prasetyono (2015) [4] . Measurements were taken manually using digital calipers and the software-assisted method using ImageJ 1.46. 
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The Table 2 . Definitions of soft tissue landmarks [5] Landmarks Definitions
Zygion' (Zy')
The most lateral point where the zygomatic arch is the widest on the external surface
Buccale (Bc)
The point on the external surface of each zygomatic arch where the arch turns medially and then immediately sweeps backward Point of cheek (Ch) The most anterior point of the cheek Pearson's correlation coefficient was used to measure the asymmetry of Zy points and Bc points. The results were 0.63 and 0.9, with p values of 0.041 and 0.00 respectively. Spearman's test was used to measure the Ch points, which yielded a correlation coefficient of 0.72 and ap value of 0.012. The correlation tests revealed significant moderate to strong correlations between the manual method and the software method. Paired t-tests were employed to the measurements of points Zy and Bc. The resulting p values were 0.556 and 0.808, respectively. The Ch point measurements were tested with the Wilcoxon signed ranks test, which yielded a p value of 0.959. The test results showed no significant differences in the results of the two methods used. Bland and Altman suggested that agreement between two methods of measurement could be determined accurately by using a scatter plot of the differences in measurements and the mean of two measurements results. The resulting numbers then are analyzed by linear regression [7] . The results of the Zy, Bc, and Ch measuring methods were as follows: ß coefficient -0.158, -0.042, and 0.199 with significance values of 0.642, 0.902, and 0.558, respectively. These results reflect that no significant systematic bias was found, and the two methods are likely to have good agreement. 
Discussion
We compared the manual and the software-assisted methods of measuring symmetry in the images acquired using the MiRS. This method of investigation is not ideal because it should be compared to Cone Beam CT, which was the original method used with the designated points of measurement in this study. The device was not yet available in our country, so we were only able to compare our results with the published data. In our study, the manual and software-assisted methods were well correlated, and no significant differences were found in the correlations or in the results of the two means statistical tests. According to Bland and Altman, correlations and the comparison of two means are not effective [7] . Therefore, we used a scatter plot and analysis as they suggested, the results of which showed that the two methods were in good agreement, and no systematic bias was found. In our study, the asymmetry in postoperative patients was more than 2 mm, which was greater than in the normal patients described by Hwang (2012) [8] and Kim (2014) [5] . However, the results of our measurements of postoperative patients were strikingly similar to those of the postoperative patients reported by Kim (2014) : manual results (∆Zy= 3.4±1.5 mm, ∆Bc= 2.6±1.6 mm, ∆Ch= 2.3±2.4 mm); software-assisted results (∆Zy= 3.2±1.7 mm, ∆Bc= 2.6±1.6 mm, ∆Ch= 2.3±2.5 mm); the results of the Korean study (Zy':3.05±1.32 mm, Bc: 2.36±1.60 mm, Ch: 2.92±1.97 mm) [5] . We think that these results showed that not only did our method of treatment yield clinical results that were similar to those of our Korean counterpart but also the method of examination using our standardized photography was comparable to Cone beam computed tomography (CBCT) in measuring asymmetry. Despite the measurement results, none of our patients complained of facial asymmetry. The reason might be that most of our patients had little education, and they were untrained to identify facial details. Previous reported that even experience clinicians have difficulty perceiving a difference of less than 2 mm [9] . We believe that our patients were simply unable to perceive the difference, which indicated that the results were acceptable. However, to confirm out findings, further studies should be conducted with a larger number of patients and more advanced tools such as CBCT. However, until further results are available, we think that the use of our methods in the evaluation of postoperative patients would yield valuable results.
Conclusion
The ImageJ software showed good agreement with the manual method used to acquire the MiRS images. The MiRS was proved a reliable and practical tool in measuring postoperative zygomatic symmetry. The open reduction and internal fixation of zygomatic fractures in our institution did not achieve the same values in the normal population. However, our results were comparable to those found in other treatment centers. The results of the present study indicate that the MiRS device combined with the ImageJ software is a reliable and practical method for evaluating the asymmetry of the face. It should be applied to evaluate patients with facial fracture both preoperatively and postoperatively because it would provide better input for surgical planning and evaluation. A further study using a larger number of patients and tools that are more advanced would be invaluable to establishing this method as a standard operating procedure.
